in New York, 12% in the population of Alcalà in Spain 3 and 11% among individuals on Utøya Island. 6 A recent review of the literature of first responders after mass killings found a prevalence of PTSD ranging from 1.3 to 22% depending on the type of first responder. 8 PTSD is a condition where symptoms evolve in the aftermath of an extreme traumatic stressor that overwhelms the individual's coping capacities. Although complete recovery occurs within 3 months in about 50% of patients, many PTSD symptoms may last longer than 12 months after the trauma. 9 In terms of terrorist attacks, survival analysis shows that more than a third of people who develop PTSD fail to recover even after many years. 10, 11 PTSD is frequently associated with comorbidities such as depression, 12, 13 anxiety disorders with somatic manifestations 11 and substance use. 14 Rates of these comorbidities are higher in populations exposed to terrorist attacks. 11, 15 These comorbidities can be explained by physiopathological pathways. Somatic manifestations in patients with PTSD are most likely the consequences of the culmination of several processes: PTSD is associated with significant alterations in both the hypothalamic-pituitary-adrenal (HPA) axis and the sympatho-adrenal medullary (SAM) axis. Neuroimaging has shown greater activation of the amygdala and insula in patients with social anxiety disorder, phobia or PTSD than in controls. These two parts of the brain are involved in fear conditioning and perception of bodily states. 11 Furthermore the consequences of PTSD on familial, professional and social relationships seriously impact well-being, and are markers of both mental health disorders and source of prolonged stress and depression. 15 Some studies suggest that the risk of depression following a disaster may be caused by personal loss as a result of the event rather than the experience of severe acute psychological trauma. However, additional data are needed to corroborate or refute this hypothesis. 16 
Terrorist attacks in France
In France, the prevalence of PTSD in the country's population after waves of terrorist attacks in 1982 and 1995 ranged from 8 to 30%, 5, 17 decreasing over time. 18 Since July 1995, medicopsychological emergency teams (CUMP) have ensured urgent medicopsychological care for victims of psychotraumatic events. The first wave of 2015 terror attacks in Paris occurred on the 7, 8 and 9 January 2015 including: (a) the massacre of the staff of the Charlie Hebdo magazine and the killing of a police officer, (b) the killing of a second police officer in a Parisian suburb, (c) the killing in a kosher grocery store of hostages and (d) the killing of two terrorists in a building where they were hiding. In total, 17 people were killed and 20 injured.
Santé publique France, the French national agency for public health, launched a cohort study (entitled IMPACTS) to assess the mental health and psychosomatic impact of the attacks on the public and first responders. Its purpose is to measure changes over time in the familial and occupational dimensions of the lives of those affected, its interactions with mental health and to assess the associated care and support these people are provided.
The aim of this paper is to describe the health, social and somatic impacts of the January 2015 terror attacks in Paris -as a function of the individual degree of exposure -on civilians and trained professionals, 6 months after the attacks occurred. The paper also provides a first insight into healthcare utilization in those months.
Method Population recruitment
People at least 16 years old, who had been exposed to one or more of the above-mentioned terrorist attacks and who met the "Stress" criterion of the Post Traumatic Stress Condition Definition in the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders, 19 were eligible for inclusion in IMPACTS. This stress criterion stipulates that a person must be exposed to death, threatened with death, or exposed to or threatened with serious injury, as follows (one required): direct exposure, witnessing the event from a distance, learning that a relative or close friend was exposed to trauma, repeated or extreme indirect exposure to aversive details of the trauma, usually in the course of professional duties.
More specifically, to be included, first responders had to be police officers, or emergency or rescue workers (volunteers or professionals), exposed during the first 12 h after the event. Individuals from the civilian population were considered to be directly threatened when they had suffered from physical injuries or had been taken hostage or had been directly threatened by death or physical injury. They were considered to be indirectly threatened when they were physically present at the scene of the events and had seen someone being threatened, injured or dying or had seen blood, bodies or heard someone dying. We included and defined as 'witnesses' individuals who were at home or working in close proximity to the events when they occurred and who directly witnessed the attacks (not through media exposure) without being directly involved. Family members and close relatives of victims (persons murdered, injured or taken hostage) were also included.
Two enrolment methods were used. For the civilian population, recruitment was proposed by people listed by the authorities and by caregivers as victims, witnesses or relatives of the victims. Additionally, we targeted people living or working near the sites of the events. Invitation letters were dropped into the mail-boxes of households and companies located within a 100 m radius of the places where the attacks occurred. Persons invited to participate in the inclusion phase could do so either through a web-based inclusion questionnaire or by sending back a completed paperbased inclusion questionnaire in a pre-addressed postage-paid envelope. For first responders, recruitment was implemented via information provided by the institutions involved in the response to the attacks. Written informed consent was obtained for all the participants.
Data collection, description and statistical analysis
Clinical psychologists administered face-to-face structured interviews with the participants. These professionals were trained in trauma management and performed a psychological analysis. When needed, they directly referred participants to care.
The questionnaires collected data on sociodemographic characteristics (gender, age, marital status, occupational and socioeconomic status, level of education), social support (perceived quality of support from their social network), history of psychological disorders and previous exposure to a traumatic event during their lifetime. For first responders, their level of training in coping with psychotraumatic events was also explored.
Information on the care and institutional (medical, psychological, association based) support received within 48 h, between 2 and 7 days and after a week following the attacks was recorded. The reasons for not seeking (or refusing) care were also recorded. The degree of exposure to the attacks was explored. Reported peritraumatic reaction was analysed using the Shortness of Breath, Tremulousness, Racing heart and Sweating scale (STRS, a retrospective description of the somatic manifestations of fear) 20 and the Peritraumatic Dissociative Experience Questionnaire (PDEQ, which measures peritraumatic dissociative symptoms). 21 The following consequences of the events were explored: sick leave from work after the attacks; the economic impact on the company in which the person worked; the onset or worsening of somatic disorders needing healthcare; and consumption of psychoactive substances (alcohol, cigarette/cannabis). The participant's perception of the intensity of the impact of the events on his/her professional, social life and family lives was evaluated using the the Sheehan scale, 22, 23 where the perceived impact scores range from 0 (no impact) to 10 (very strong impact) for professional, social and domestic lives. The overall score (from 0 to 30) is the sum of the three different scales.
We used validated scales to have a dimensional measure of the intensity of symptoms present in a post-traumatic stress state, for example the Post-Traumatic Stress Disorder CheckList (PCL-S). 24 This dimensional approach enabled us to measure the intensity of symptomatic manifestations (subsyndromic disorders), and to identify the individuals who could benefit from care. We also used modules in version 6 of the Mini-International Neuropsychiatric Interview (MINI) questionnaire to diagnose depression, suicide risk, panic disorder, agoraphobia, social phobia, PTSD, psychoactive substance disorders and generalised anxiety. 25 Using this 'categorical' questionnaire made it possible to explore the frequency of mental health disorders. In addition, to provide a global clinical assessment of the level of psychological distress, interviewers were asked to code on a numerical scale the overall severity of the general condition mental health of the respondents (Clinical Global Impression (CGI) questionnaire). 26 We performed univariate analysis of the relationship between the impact on mental health and the degree of exposure, using a χ 2 -test or Fisher's test for qualitative variables as relevant, and the Kruskal-Wallis test for quantitative variables. Analyses were carried out using R (R 3.2.1) statistical software. All tests were performed with a bilateral significance level of 5%.
Results

Participation rates and follow-up
In total, 978 people responded to our invitation to participate ( Fig. 1 ): 226 did not meet the inclusion criteria (23%). Of the remaining 752, 186 refused to participate, 49 agreed to be contacted but only during the second stage, 85 did not respond and 432 agreed to an individual interview (10 of the latter were finally excluded). Therefore, among the 752 people constituting the total cohort population, the overall participation rate was 56%. The reported reasons for refusal to participate were different between first responders (lack of time: 44%) and civilians (desire not to re-live the painful event: 33%). Participants were younger than non-participants: 39 v. 52 years (P<0.001).
At the first interview, the study population (n = 422) included 190 civilians and 232 first responders (19% professional medical rescue workers, 26% firefighters, 24% police officers and 31% volunteers). The first cohort consultation took place 6 to 9 months after the January 2015 events.
Those who answered these questionnaires were due to be interviewed face to face between a year and 18 months later (June to October 2016). Forty-nine people who were too vulnerable and/or still in too much shock to participate in the first stage of consultation were included in this stage. However, 74 people (16% of the total cohort population) refused to participate in this second stage investigation period and 46 others were unreachable during this secondstage investigation period. Therefore, a total of 351 interviews were scheduled. Only 335 interviews were actually performed, however, as nine police members were unavailable (due to policing duties arising from UEFA Euro 2016 and the Nice terrorist attacks), three participants had moved away from Paris and four appointments were cancelled. The third stage of cohort consultation, for which 397 participants are set to be contacted, is planned to take place between July and October 2018.
Population characteristics
Cohort key characteristics at first visit are shown in Table 1 . For the civilian population and first responders, the M/F sex ratio was, respectively, 0.65 and 2.2 (5.7 for firefighters and 1.0 for medicopsychological staff). The civilian population was older with a median age of 41 years v. 36 years among first responders (30 years for volunteers and 47 years among medicopsychological staff). The majority of both the civilian population (57%) and first responders (62%) were living in a couple. 
Mental health impact of the Paris terror attacks
With respect to civilians' socioprofessional status, 82% were in employment. Among police officers, firefighters and health rescue workers, respectively, 91, 100 and 97% were professionals while 9, 0 and 2% were retired. For volunteer-association rescue workers 72% were employed, 21% were students and 7% were unemployed.
With regard to the social environment, more than 85% of the civilian population and 94% of the rescue workers declared that they had good support. For first responders, a strong sense of unity was important and 86.3% declared that they knew a key person in their institution who could help them.
Before the attacks, 25% of the civilian participants had a followup for more than 6 months for a psychological problem, and 14.7% had already been treated for insomnia, depression or anxiety. For first responders, these values were, respectively, 15 and 7%.
Population exposures
Among the civilian population, 58 people had been directly threatened; 82 were indirectly threatened; 32 were witnesses; 14 were exclusively family members or relatives of a person killed, injured or taken hostage. The peritraumatic response (PDEQ -reaction of dissociation) median score was 14 (range of the PDEQ 0-40) and the STRS (adrenergic reaction) median score was 23 (range of the STRS 0-52). The coefficient alpha of Cronbach, estimating the internal consistency of these scores, was respectively 0.88 and 0.86. These scores display a gradient as a function of exposure (Fig. 2) .
Among first responders, 14 had been directly threatened and 134 indirectly threatened. A large proportion of rescue workers had cumulative exposure as they had been involved in rescue operations in several of the attacks which happened in January 2015 (35%). The peritraumatic response (PDEQ -reaction of dissociation) median score was 3 (range of the PDEQ 0-33) and the STRS (adrenergic reaction) median score was 10 (range of the STRS 0-48). Cronbach's Alpha coefficient, estimating the internal consistency of these scores, was respectively 0.88 and 0.81. Table 2 summarises the impact of the terror attacks among civilians and rescue workers, according to the groups of exposure (rescue workers v. civilians).
The psychotraumatic impact
Among rescue workers, PTSD was diagnosed in seven (3%) people: three directly threatened, three indirectly threatened and one who was not threatened. Of these seven, six had no specific training and four received support within the first 48 h. With respect to the PCL-S, 18 (8%) participants had a score ≥33 (8 of whom had a score >44). Among first responders 32 (14%) had at least one anxiety disorder.
Among civilians, the CGI clinical assessment of psychological distress found that 23.2% (n = 44) were slightly or moderately affected, 13.7% (n = 26) were severely affected and 3.2% (n = 6) very severely affected. The remaining 59.9% had a normal or borderline psychological state. The median PCL score was 31, the levels depending on the level of exposure. A total of 25% (n = 48) had a PCL-S score consistent with possible PTSD (>44), and 17% (n = 33) had a score ≥33. Finally, 34 people (18%) were diagnosed with PTSD. Its frequency depending on the level of exposure: 3% in witnesses, 12.2% in those indirectly threatened, 36% in those who were close relatives of victims and 31% in those directly threatened (P = 0.03, Table 2 ). Women were more likely to have PTSD than men (32% v. 12%, P = 0.057). Marital status and socioprofessional status were not statistically different between people with and without PTSD. However, the former declared having sufficient social support less frequently (16% v. 84%, P<0.001).
Current depressive episodes were detected in 20 civilians (11%), with differences depending on exposure (19% among those directly threatened, P = 0.05). In total, 52 civilians (27%) had a non-zero suicide risk (25%, n = 9, in witnesses, 27%, n = 22, in those indirectly threatened, 14.3%, n = 2, in bereaved/close relatives and 32.8%, n = 19, in those directly threatened). Among them, a moderate or high suicide risk was found in six people (3%). Moreover, 59 people (31%) had at least one listed anxiety disorder. Reporting an anxiety disorder also depended on the exposure level and differences were statistically significant: 38% among those directly threatened, 28% in indirectly threatened, 28% witnesses and 29% in close relatives. The most common disorders reported were agoraphobia (26%, n = 49, 43 of these cases were not associated with panic disorders), social phobia (5%, n = 9), panic disorder (n = 5) and generalised anxiety (5.3%, n = 10). In the civilian population, 72 (38%) individuals had at least one disorder: 38 (20%) had depression and/or anxiety disorder, 9 (5%) had PTSD alone, and 25 (13%) had PTSD and either a depression or anxiety disorder. Depression was very frequently associated with PTSD (80%, n = 16/20). Conversely, people with psychiatric disorders in the absence of PTSD were more frequently affected by one or more anxiety disorders but no reported depressive-related disorder.
The somatic impact
Among first responders, 47 (20%) reported seeking healthcare for a non-psychological health problem since the attacks (overwork, (17) 84 (36) Family member or relative of a victim 14 (7) Poor social support 27 (14) 13 (6) a. In total, 46 were held hostage, injured, witnesses directly threatened, had to hide; 45 saw the terrorists directly, 52 heard their voices, 21 had made eye contact with them, 18 were threatened with a weapon, 5 were shot and 1 was hospitalised for injuries. b. In total, 45 saw someone being threatened, injured or killed; 56 saw blood; 46 saw dead or injured bodies; 20 heard someone die; 24 fled and 47 could not escape.
fatigue, physical injuries, dermatological, osteoarticular or respiratory problems). Ten of these (21.3%) said the problem was related to the attacks (subjective attribution). We noted statistically significant differences according to exposure level. Approximately half of these consultations concerned volunteer first responders (49%). Among civilians, 83 (44%) had consulted physicians for a nonpsychological health problem since the attacks, 47 of whom (57%) saying they thought the problem was related to the attacks. Differences according to the level of exposure were observed. Among those who suffered from both PTSD and a comorbidity, 68% (n = 17) reported consulting a practitioner for a somatic disorder whose origin was attributable to the attacks.
The occupational impact
Six months after the attacks, 15 (6%) rescue workers declared they had been unable to work at some point since the attacks. Among them, 11 (73%) were police officers. Differences in the numbers of people declaring inability to work depended on exposure level: ten were directly threatened, four were indirectly threatened and one was involved but not threatened. The median duration of work stoppages was 40 days (range 3-180) days. Among civilians, 48 (25%) reported being unable to work proficiently due to their health conditions. Six months after the event, 11 (6%) were still not able to return to work.
Impact on of psychoactive substances
With respect to first responders, 22 (9%) had increased their alcohol, tobacco or cannabis use with 3 (21%) of the directly threatened, 12 (9%) of the indirectly threatened and 7 (8%) of others first responders involved but not threatened in the events.
In the civilian population, 42 (22%) said they had increased their alcohol, tobacco or cannabis use: 17 (29%) of those directly threatened, 17 (20%) of the indirectly threatened, 3 of the witnesses and 5 (36%) of close relatives.
Healthcare utilisation
Half of the first responders (n = 118, 51%) benefited from psychological support provided by their own institution (93% of those directly threatened, 49% of those indirectly threatened and 46% of those involved but not threatened).
Among civilians, 53.2% benefited from immediate medicopsychological care during the first 48 h after the events, with differences according to exposure level. During the first 48 h trauma management was mainly provided by the medical-psychological emergency units. Finally, 46.8% of the people recruited in our survey had no contact with these actors in the immediate post-event period (22.4% of those directly threatened, 53.7% of indirectly threatened, 75% of witnesses and 35.7% of close relatives). People with immediate contact with psychotrauma professionals after the attacks suffered less frequently from anxiety disorders or depression than people with no immediate contact (26% v. 41%, P = 0.03). However the association between immediate care (≤48 h) by a psychotrauma professional and PTSD was not statistically significant.
Discussion
Main findings
Performing studies on the psychological impact over time of a terrorist attack is a challenge because of the unpredictability of the events and the need for prompt action in order to be able to accurately measure the impact. The need for ethical clearance and CNIL (Commission nationale de l'informatique et des libertés) authorization means that such prompt action is more difficult to implement in France than in some other countries. 26, 27 This study, which was implemented promptly within a strong scientific framework available in France, helped to measure the consequences of the January 2015 attacks in Paris on the mental health of the people affected.
In our study, 18% of civilians reported symptoms of PTSD and 20(10%) had depression and 59 (32%) had anxiety disorders. This result is consistent with a previous study on the attack in Utøya island, 5 where percentages varied according to exposure level: the most affected people being those directly threatened and victims' close relatives. In our study, among the former, we observed a substantial proportion of PTSD (31%). For victims' close relatives this value was 36%. Furthermore, 12% of people indirectly threatened in our study had PTSD. For witnesses to the Paris attacks psychological distress was more often associated with anxiety disorders and/or depression (n = 10, 28%). This result has implications for public health: after a major psychotraumatic event, mental health disorders Mental health impact of the Paris terror attacks (9) 7 (8) 22 (9) a. Statistical analyses were performed by non-parametric tests, Fisher and Kruskal-Wallis, as relevant. Tests were only performed on the data for the civilian group because the statistical power was insufficient in the rescue worker group. b. Exclusively police. c. Ten rescue workers among 47 declare their somatic impact related to the event (four directly threatened, four indirectly threatened and two others rescue workers): they declared problems related to stress, fatigue or overwork (n = 4), physical injuries in the aftermath of events (n = 2); respiratory problems (n = 2); dermatological problems (n = 1) or osteoarticular problems (n = 1)
can affect people who have not been directly threatened. Among civilians, a quarter had consulted a physician for a non-psychological health problem that they reported was related to the attacks. A third of the civilians studied were unable to work since the attacks. First responders less frequently reported symptoms of PTSD (3%) and anxiety disorders (14%) than civilians. In this trained professional population, the prevalence of PTSD was similar to that found in first responders following the attack in Utøya island in Norway. It is possible that this population underreported its responses because they accumulate a considerable amount of work-related stress. To take into account the combined burden on first responders, we investigated -just as other studies have done -the impact of additional factors including sick-leave, consumption of psychoactive substances and/or alcohol, as well as somatic complaints. Some studies have noted a large proportion of individuals reporting somatic complaints among firefighters following terror attacks. 28 Looking only for psychiatric disorders is probably not the most effective way to explore the negative health consequences on their mental health after a traumatic event.
More than half of the exposed civilians and half of the professionals had asked for mental health support after the attacks. Although satisfactory for those directly threatened, others felt that the mental health support they had received had room for improvement. Among civilians who reported at least one mental health disorder, 70% and 30% of those indirectly and directly threatened, respectively, had received no mental health support. This could be attributed to (a) no proposed follow-up by specialized health professionals, probably due to the insufficient numbers of such professionals in France, or (b) a feeling of lack of legitimate rights to support in witnesses and people indirectly threatened. Indeed, several interviewees stated that they did not feel they had been sufficiently threatened by the attacks to to feel they could complain about their suffering.
Strengths and limitations
One of the main strengths of this study is the protocol for the recruitment of our population, as it included active field research. International literature to date has focused only on people directly involved in a given event, or in the case of large-scale events, on the general population. However, the recruitment of people living or working in the vicinity of the terrorist attacks (i.e. not directly threatened or witnesses) in our study, showed that this population can also meet the recognised criterion for exposure to a traumatic event (criterion A for PTSD) and can consequently be legally certified as suffering from PTSD. Our approach was effective because 36% of participating civilians were recruited as a direct result of our active field research (i.e. they had not all been in touch with the emergency and rescue services following the attacks). The choice of using postal return for the inclusion questionnaire allowed us to reach elderly and socioeconomically disadvantaged people (i.e. less common internet-user profiles).
However, the heterogeneity of recruitment could imply that the estimated prevalence of the disorders observed was less accurate. More specifically, those with underlying mental health problems may have been more likely to participate, which could have led to differential selection bias. For the second wave of interviews, 18 months after the attacks, the participant attrition rate was due to two main factors: summer time was not favourable for interviews; and the second terror attack which occurred in November 2016 in the same area as the first attack, led to some people deciding to move away and consequently becoming unreachable. Finally, small numbers meant the study suffered from a lack of statistical power.
Implications
Despite these limitations, our survey has methodological and ethical strengths. We measured the psychiatric impact using the MINI, which is a structured and validated diagnostic tool and therefore provides the possibility of international comparison. Moreover, the face-to-face interview with psychologists trained in trauma management reinforced the validity of the psychological analysis and was much appreciated by the participants, who were directly referred to care by our interviewer when needed. This represents a strong ethical element in our work. To our knowledge, this is one of the few 31 studies to date addressing health care and support utilization after a terrorist attack among first responders.
Our survey also investigated depression, anxiety disorders and the impact felt on daily lives in terms of somatic health, psychoactive substance use and economic consequences. This fact could be of both clinical and public health interest, and could help clinicians to anticipate the needs of different psychotrauma patient groups. Our findings showed that the burden of psychological consequences of terrorist attacks is substantial among large groups in the general population and needs to be addressed by public health initiatives.
More specifically, our results highlight the public health issue of the non-negligible proportion of civilians indirectly threatened by or witnesses to the January 2015 terrorist attacks in Paris, who were suffering from a mental health disorder 6 months after the events, and who had not received any mental health support (70%). The fact that a quarter of the civilians we studied had consulted a physician for a non-psychological based health problem which they attributed to the attacks deserves special attention in any future research.
